At least 10 of 11 demonstrable antigens in unheated culture filtrates of 12 vaccine strains of BCG were shared as determined in a reference antigen-antibody immunoelectrophoresis system. Filtrates from each of the BCG strains gave equivalent skin test reactions in homologously and heterologously sensitized guinea pigs. By these immunological parameters, the 12 BCG strains were remarkably similar.
At least 10 of 11 demonstrable antigens in unheated culture filtrates of 12 vaccine strains of BCG were shared as determined in a reference antigen-antibody immunoelectrophoresis system. Filtrates from each of the BCG strains gave equivalent skin test reactions in homologously and heterologously sensitized guinea pigs. By these immunological parameters, the 12 BCG strains were remarkably similar.
BCG vaccines have been used for many years to induce immunity to tuberculosis. The potential of various mycobacterial species as adjuvants to heighten immune responses to other antigens has also been recognized. Mackaness (6) pointed out an element of nonspecific immunity due to BCG vaccines whereby protection toward unrelated organisms was noted. This nonspecific immunity was of shorter duration than a concommittant specific immunity. More recently, BCG vaccines were shown to be useful in immunotherapy of experimental and clinical cancer systems (8, 9) . Strains of BCG currently used for vaccination against tuberculosis throughout the world and for experimental cancer immunotherapy stem from the original Bacille Calmette-Guerin, L'Institut Pasteur, Paris. However, among these strains which were handled under different conditions, differences were reported in the antigenic content (5), sensitizing potency (12), cord formation (10), biochemical reactivity (1), the ability to protect against challenge with tubercle bacilli, and virulence (4) . In the present study a comparison was made of the antigenic content of culture filtrates of 12 BCG strains and the ability of each of these strains to induce sensitivity to homologous and heterologous tuberculins. (NIH) N-289. Most of the cultures were obtained from various countries and were transferred about three times to build up seed material.
MATERIALS AND METHODS
The harvested organisms were suspended in Middlebrook 7H-9 Tween-albumin broth and stored at below -70 C. Tuberculin-like preparations were made by growing the organisms on synthetic medium of Long. Depending on the appearance of the pellicle, as an indication of autolysis, unheated culture filtrates were harvested 3 to 5 months after inoculation. The culture filtrates were completely dialyzed against distilled water and then freeze-dried. A few cultures of each strain were harvested after 1 month of growth. These organisms were killed by heating at 100 C for 10 min, then dried, and used in sensitizing preparations. Electrophoresis was performed in 1% agar on glass slides (1 by 3 inch; 2.54 by 7.62 cm) with Veronal electrophoretic buffer No. 2 (Fisher Scientific Co.), pH 8.6, ionic strength 0.075. Separation of antigens was performed at 20 V and 6.5 mA per slide for 80 min. Reference antiserum was added to cut channels and permitted to diffuse toward the separated antigens. Photographs were taken at 48 h. For identification of bands, a cutter was used with two antigen holes between the antibody channels. This permitted the reference antigen and the test antigen to migrate side by side, and lines of identity were produced after diffusion of antiserum.
For skin testing, 12 Hartley strain female guinea pigs between 300 and 400 g were used for each species. Each animal received subcutaneously in the nuchal area 0.2 ml of an emulsion containing 10 mg of organisms. The emulsions were made of equal parts of oil phase (Arlacel A-Drakeol 6 VR, 35:65) and saline as described previously (2 
RESULTS
Immunoelectrophoretic patterns for the antigens detected in the 12 BCG culture filtrates are shown in Fig. 1 , and the presence or absence of antigens is tabulated in Table 1 . Proper identification for a number of precipitin bands with those of the standard reference system was confirmed with a special cutter as described above and as illustrated in Fig. 2 for the antigens of the Japanese strain of BCG. Fusion of some bands was very faint and could not be photographed. It was not possible to get bands of identity for some of the bands. However, the rate of electrophoretic migration and the degree of arcing strongly suggested identity of bands to the reference. Complete resolution of bands could best be made by using three antigen concentrations: 50, 25, and 10 mg per ml. The polysaccharides (bands 1, 2, and 3) were best discriminated at the lowest concentration, whereas the protein antigens were best discriminated at the highest concentration. The precipitin bands were numbered by a reference system described previously (3) and referred to above. Bands 1, 2, and 3 (7) which was based on specificity of delayed skin reactions for differentiating between mycobacteria. Specificity differences (SPD) between homologous and heterologous reactions were used to relate and differentiate species: SPD = (Aa + Bb) -(Ab + Ba) (see Table 2 ). By this method of analysis for any two species, the SPD should be smaller the more closely related the species are. SPD values of 3 or less indicate similarity. Thus, the observed SPD values in Table 2 for challenges between any two species did not exceed 1.6, implying a very close relationship. DISCUSSION One of the most striking observations of this study is the great antigenic similarity of the various BCG tuberculins. The 12 BCG filtrates were compared and found to share almost all of the antigens of the reference system. Inasmuch as the reference system was for M. tuberculosis, the supposed antigenic similarity of BCG strains to the human tubercle bacillus was reinforced. BCG strains from all over the world, which were grown in different laboratories under different conditions, maintained virtually the same antigens demonstrable by the reference. In fact, antisera prepared against any of the BCG filtrates and organisms contained fewer precipitins and none different from the reference. However, differences were shown among these strains from the standpoint of cord formation (10) , virulence for hamsters (4) , immunizing capacity (4), and biochemical characterization (1 
